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By D.WID (’. liOHKHTS 

INTRODUCTION 

On September 2, my field partner Dee A. Hall and I 

independently loeated a shell of Echmatemys in Uinta Lower C 
mudstone of Devil’s Playgi'oiind, north of Bonanza, Uintah Co., 
Utah. We were at the time eollectino- for the Utah Field House 
of Natural History in Vernal. The removal of the shell resulted 
in the di.seovery of a turtle quarry, which we worked twice dur- 
ing the next summer, uncovering' no less than 48 shells and 
eollectin<j' 14. All but one of the latter 1 identified as Eetunu- 
tcmys caUopyeje Hay: the exception was E. nintensis. The 
second time we worked the (|uai'ry in 1954, we noticed that it 
had become the ‘‘mother lode” of the Wampus Cat No. 2 uranium 
claim in oui- absence, a tine tribute to the i-adioactivity of the 
bone. 

Dui’injj: these and othci- trips to the locality, we also collected 
five tui'tlcs in the near vicinity of the ((uariw; one was E. nin- 
tensis, ai](l the others were E. eatlopyge. Subsecpiently, foi' the 
Cleveland iMuseum of Natural History, I revisited the Wampns 
Cat No. 2 in 1956 and 1958, and with various assistants re- 
moved ten reasonably complete shells and an isolated j)lastron. 
Six of the quarry spei-imens are as yet unprepared, but field 
identifications indicate that they jiei'tain to E. eatlopyge. The 
other four are definitely this s])ccies. The quarry and its sur- 
roundinji's. then, have yielded 28 to 29 specimens of Echmatemys 
eatlopyge. 

Gilmore (1945) has deso’ibed a similar Echmatemys quarry 
in Wyoming'. The matrix has foi-med a])parently from a pond 
deposit consisting' of reworked volcanic ash and oi-dinary clay. 
Although the skeletons were not ai'tieulated, the shells were 
all found right side u]:». 

In the Wampus Cat quarry, the shells were found lying in 
all possible positions. The mati'ix undoulAedly was laid down 
as silt on the bottom of a ]3ond or lake. Tt may be imagined 
that the turtles congi-egated about or within the diminishing 
margins of a jiond that was drying up, and eventually starved. 
Later, the pond presumably filled up again, and mud flow action 
on its bottom I'olled the shells around and distributed the limb 
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and girdle elements throngliont the matrix. Both quarries share 
the same frustrating lack of skulls and vertebrae. 

]\Ir. Thomas II. llawisher. a geologist with the Ferro Corjiora- 
tion of Cleveland, has very kindly examined a sample of the 
Wampus Cat qnairy matrix, and his report is as follows (per- 
sonal eommnnieation) : 

‘‘The rock is best classified as either a highly calcareous mud- 
stone or inarlstone. Irregular lumps of clay, fo.ssil fragments, 
and small, thin sheets of ealcite are dispersed in a matrix of 
argillaceous material and microcrystalline ealcite. The matrix 
itself is mottled as a result of irregular cementation by the 
microerystalline caleite. 

‘‘The rock is composed almost entirely of two constituents: 
argillaceous material and ealcite. These represent approximately 
45 and 50% respeetively. The balance consists of quartz, cristo- 
balite, and possibly a number of trace minerals. 

“Tbe mineralogical composition of the argillaceous material 
defies accurate determination by inicroseopie, x-ray, and dif- 
ferential thermal analysis methods. It is apparently a rather 
complex mixture of several clay minerals which are perlia])s 
partly amorphous. 

‘‘Caleite occurs as three distinct types; microerystalline ooze 
mixed with argillaceous material, aggregates of fine crystals, and 
thin sheets oi- crusts less than one millimeter thick and oriented 
vai’ionsly. These ci-nsts consist of fine caleite crystals whose 
orientation is not related to bedding jilanes, thus suggesting 
]irecipitation along cracks rather than fossil rejilaeement or 
lamellar deposition on a bedding surface. 

“Quai'tz is present as angular grains of very fine sand and 
silt size disseminated throughout the matrix. Cristobalite was 
not positively identified microscopically but was detected by 
x-ray diffraction technicpies. 

“Although it is difficult to speculate on the environment of 
deposition without a field study, the petrography of the rock 
sugge.sts some possibilities. The relative proportion of elay and 
ealcite and the lack of coarse grained material suggests slow 
aecumulation in relatively (piiet water. This, coupled with the 
fact that the Uinta Formation is a terrestrial deposit, indicates 
that the environment was a fresh water lake. Perhaps it was 
a lake developed on tlie flood plain of a large river, but it is 
impossible to be certain without detailed mapping. 

“The presence of cristobalite raises the possibility that (like 
at the Wyoming quarry) there may have been volcanic activity 
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at the time of deposition. However, with the exception of the 
cristobalite, evidence of voleanisin sueli as glass shards, crystal 
fragments, etc. is lacking. It is perhaps best to assume that 
the cristobalite represents material brought in with the quartz 
and argillaceous material as detritus from an older source area 
or as Avind blown sediment from a far distant area of volcanic 
activity.” 

The only fossil remains observed at the Wampus Cat quarry 
which were not of a chelonian nature were two small crocodilian 
teeth and a fragmentary crocodilian scute. 

Aside from Devil’s Playground, some energetic and dedicated 
associates and I collected a large number of specimens of Ecli- 
matemys callopyye at several localities between 1952 and 1959. 
These are presently in the collections of the Utah Field House, 
the Museum of Comparative Zoology, and the Cleveland Mu- 
seum of Natural History. The quarry speeimens are housed at 
the three above-mentioned institutions plus the American Mu- 
seum of Natural History and Upsala College. Counting the 
type at the American iMusenm, a specimen at the United States 
National Museum, and four at the Carnegie Museum, the total 
number of individuals which 1 have examined is an amazing 54. 
There are also tAvo series of limb and girdle elements from the 
matrix of the quarry. As might be expected, many of the shells 
are more or less incomplete, but all haA^e contributed to this 
study. All specimens are from B and C members of the forma- 
tion. Due to crushing and distortion in many of the speeimens, 
the mea.surements used are not neces.sarily exact, but I belie\"e 
they are close enough to render the conelusions derived there- 
from undeniable. 

The similarity betAA'een Hay's species and Echmatemys septana 
from the Bridger Eocene of Wyoming suggested a close com- 
parison betAA'een the tAvo long-standing forms. The re.sults of 
my investigation strongly indicate that the tAA’o are actually eo- 
specific, but that the Uinta turtle is a subspecies of the Bridger 
one. 

COMPARISON OP E. CALLOPYGE AND E. SEPT APIA 

Hay (1908) described Echmatemys callopyye from a single 
.shell in the American ]\Inseum of Natural History, No. 2087. 
He characterized it primarily on the projiortions of the first 
vertebral sente and the formation of the plastron’s anterior 
lobe (p. 341). 
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“The anterior lobe is slightly contracted just in front of the 
axillary notch ; then exiiaiuls a little to the ends of the e]nplastra ; 
then curves slowly to the truncated lip. The latter is inuisnally 
narrow . . . Ix'ing less than one-fourth of the width of the 
antei-ior lobe. It is inarkt outwardly on each side by a stout 
tooth, inesiad of Avhich there* is a notch . . . On the ujiiier side 
of the hone th(*re is, along tin* inidline, a jjroniinent ridge* . . . 
bouneled e)ii e*ae'li side by a valley ...” 




1. Echmatriniis ficptaria. Internal view of plastron. Left, E. s. 
callopiijie, typical spcchneii (!MCZ 297C) ; right, E. s. sept a via, typo (USXM 

4088) (.K V,). 

The* first ve*rte‘l<ral scute is ele*sci-ihe*el by Hay as “niuisnally 
narre)w”: its le*ngth is 13!) pe*r ce*nt of its wielth in the* (/einveLX 
ce*nti'al pe)i*tie)n. The* late'ral margins e>f se-ntes 2, 3, anel 4 are* 
“l)i-ae'ke*t shaiie'el,” anel altheingh the* scnte*s are “leniger than 
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broad,” they are ‘‘ratlier broad.” The last observation is cer- 
tainly true vhen comparison is made with some other species 
of the genus. 

In Hay’s opinion, on the basis of the only specimen available, 
the relative narrowness of the fir.st vertebral scute justified the 
separation of his new species from all other known members 
of the genus, while other useful characters were the broad central 
vertebrals, the narrow epiplastral lip, and the “longitudinal 
ridge on the upper side of the syinphj’sis” of the epiplastrals. 

Among the first results of my examination of specimens from 
the Wampus Cat quarry was the realization that the relative 
width of the first vertebral sente is (piite variable, and there- 
fore is of little value for a specific determination. This conclu- 
sion was long ago suggested by Gilmore (1915, p. 125), but 
since he had only two specimens, he did not change the nomen- 
clature. Collecting in other localities than Devil’s Playground 
has added to the total number of carapaces with the first verte- 
bral preserved, and has proven Gilmore’s contention. In 22 





Fig. 2. Echmatemt/s septaria callopyge. Diagram of plastron and cara- 
pace of a typical specimen, with relatively wide first vertebral scute. Drawn 
from MCZ 3125. 
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adults, not including those inentioiied by Gilmore, the length/ 
width ratio varies from 1.39 in the tyjie to 0.81. The mean 
is 1.10 (Figure 2; Plate 2). In tliese cases, the Avidth is across 
the central or posterior convexity, depending upon the shape 
of the sente. 

The other specific attributes mentioned by Hay — the broad 
central vertebrals, the nai*row epipla.stral lip, and the median 
upper ridge on the lip — can all be found in Bi-idger E. sep- 
taria. It would ajipear, then, that there is little basis for the 
retention of Echmatci»!js caUopifgc as a distinct species, in the 
light of information gained from a larger series of shells. All 
of which again jiroves Gilmor(‘’s oracular prowess. In his Uinta 
turtle paper (1915, ]ip. 126, 127), he wrote: 

“Had E. callopyge not been established, 1 slioidd have un- 
hesitatingly referred both of the specimens discussed above to 
Echnuitemi/s scptaria (Cope). For the present, however, it 
will serve all piir]ioses to assign them to the established Uinta 
species ...” 

Hay’s d( 'scri])tion of E. scptaria is closely comparable to that 
of his Uinta species, if the first vertebral scute be excejited. AVhat 
he wi-ote about the anterior ])lastral lobe of AMNH No. 6085^ 
mii-rors the above quoted statements about that area in the callo- 
pyo^ type. Hay (1908, pp. 321-322) stated: 

“Immediately in front of the axillary notch the lobe narrows 
a few millimeters, then begins to expand and becomes wider 
than at the base. At the hyoejiiplastral suture the lobe narrows 
again and passes rapidly to the lip. This is relatively narrow 
... is notcht at the midliiie, and is furnisht on each side with 
a blunt tooth. The epiplastrals thicken toward the lip and be- 
come 20 mm. thick. For some distance on each side of the sym- 
jihysis of the bones the thickness is reduced to 15 mm. The 
lateral expansion of the anterior lobe and the lip form the most 
distinctive characters of this siiecies.’’ 

Hay classified the second and third vertebi’al scutes as “urn- 
shaped, expanded in front and narrowed behind.” Such a shape, 
particularly in the second scute, is characteristic of the Uinta 
turtles as well. 

Through the kindness of the Utah Field House, the Caiaiegie 
iMuseum, the American Mu.seum, and the United States National 
Museum, 1 have been able to study eleven individuals which, 

1 Ahlinnuations institutions used in this papor are as follows : AMNll, 
American Museum of Natural History, New York ; CM. C'arne^ie Museum, Titts- 
hurgh ; CLM, rieveland Museum of Natural History: TIFH, Utah Field House of 
Natural History, ^^•^nal ; l^SNM. United States National Museum, Washington. 
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in inv opinion, all belong to the species .'fcptana, and which are 
from the Bridger Formation. Among these are the type, two 
of the American iMnseiim s]3ecimens studied by Hay, and five 
from the Levett Creek Quarry in Wyoming reported on by Gil- 
more (1945). I disagree with Gilmore’s identitication of the 
Levett Creek specimens as Echmatcnu/s wyomingcvsis primarily 
because they show a greater longitudinal development of the 
epiplastral lip than would appear to be the ease in E. wyoming- 
■ ensis. Admittedly, the lateral expansion of the anterior lobe in 
the (piarry shells oljserved is poorly developed when compared 
with the septaria type, but this character is variable in the 
Utah individuals, so presumably the same holds true for those 
from Wyoming as Avell. The shells from the same locality in 
the Carnegie Museum were identified as E. septaria. T am also 
including an exceptionally fine specimen from the United States 
Xational Museum collection (Xo. 16687) which was labeled E. 
aeglc, but which I do not believe can be separated fi’om septaria 
(Plate 1). Such is probably the case with several of the pub- 
lished Bi’idger sjiecies of Eehinatnnys, although a greater knowl- 
edge of the Bi-idger tui'tle fauna will be necessaiy to prove or 
disprove it. 

When a comparison was made between the Bridger and Uinta 
turtles which I .studied, in 15 different characteristics, the re- 
sults fell into three general categories: 

1. Little or no difference 

Width anterior lobe at base/length anterioi’ lobe on the mid-line 
Width posterior lobe at base/greatest length posterior lobe 
Di.stance Ijetween epi]ilastral teeth/width anterior lobe at base 
Width antei'ior lobe at base/overall length plastron 
Second neural — length on mid-line/greatest width 
Fourth neni-al — length on mid-line/greatest width 
Third vertebi*al — length on mid-line/width in middle 
Eneroaehment of axillary and inguinal buttresses on the plas- 
tron 

2. Means different, but ranges of variation overlapping 
Length epiplastral lip on upper side/length hyoplastron where 

it reaches the mid-line 

Length entoplastron on mid-line/greatest width entoplastron 
Length nuchal bone on mid-line/greatest width nuchal bone 
First vertebral — length on mid-line/width in middle 
Second vertebi’al — length on mid-line/width in middle 

3. i\leans different, ranges of variation barely meeting 
Length epiplastral lip on upper side/length anterior lobe 
Length epiplastral lip on upper side/overall length plastron 
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Tlie ratios are summarized in Talile I. 

There is a diseeiaiilile dift'erenee in tlie ])lastron lenytli (and 
other dimensions) of presumed fnlly mature individuals, with 
the Uinta form the larger. It seems illoj^ical to consider that 
all of the six complete scptaria .specimens vere smaller than 
average mature adults, although it is jiossible, and the small 
number of plastra measured renders the statistics somewhat 
questionable. However, the other five si>ecinien.s, whose plastra 
were not complete, were similar in size. 

The difference which I consider most significant is in the 
degree of development of the epiplastral lip on the upper sur- 
face. This is a characteristic Avhich has been relatively neglected 
in Eclimatcmys, as in other Eocene turtles, due to the fact that 
many of the siiecimens have not had the matrix removed from 
the insides of the shells. In the turtles of the Uinta Forma- 
tion, the development of the lip plus the general contour of lip 
and lobe make identification of the species comparatively easy, 
even in the field. 
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Fig. .3. Epiplastral lip development in Echmatemys septaria. a, minimal 
development, E. s. septaria (CM 11923) ; b, medium development, E. s. sep- 
taria (UFli 228-2); c, medium development, E. s. eallopyge (MCZ 31T4 ; 
<■/, maximal development, E. s. eallopyge (MCZ 312.")) (x %)• 




When the mid-line length of the thickened lip is relat(‘d to 
that of the anterior lobe, or the length of that portion of the 
hyoplastron which reaches the mid-line, or the overall length 
of the plastron, it is seen to be relativel}^ greater in the Uinta 
turtles than in those of the Bridger. This gives a well developed 
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C((llopij(jc antoi’ior lobe a nmeh more massive a})])oaraiiee than 
even an above averayi* scpt(n'ia. If a maximal eallopyge be* eom- 
jjai'ed with a minimal srptarin in this respeet, one mijiht hesi- 
tate to eall the two the same sj)eeies, bnt if a series is laid out, 
the variants visually as well as statistieally grade one into the 
other (Figure 8). Xo doubt it is possible that were more speei- 
mens available, the ranges of variation in this eharaet(U*istie 
would be found to ov('rlaj). I believe that the feu' significant 
differences between the Wyoming and Utah turtles are best 
explained as more extreme developments in the latter of ehar- 
aeters already found in the former, i.e., the epiplastral lip length 
and size. Bridger individuals could have migrated into the Uinta 
Basin through the coutem])orary (and lower) Uinta IMountains 
and there eould have formed a relatively isolated po))ulation. 
so that by Uinta B times a slightly different shell eould have 
evolved. 

All the evidence inpdies that there is no solid basis foi* a speci- 
fic di.stinction between the ITinta and Bridger forms, although 
they are not exactly the same. I therefore projtose that the Uinta 
turtle be considered as a subs])ecies of the earlier described 
E eh mat cm ps s e pi aria. 

FO R:\1AL DESriUPTlOX 
Ecii.uatejiy.s seftarlv (Cope) 

Eocene pond turtles with moderately high carai)aces, and 
jilastra up to aljout 45 cm. in overall length. Anterior lobe of 
plastron about U /2 times as wide at its base as its mid-line 
length; width at base somewhat less than half the overall length 
of the plastron. Anteiaor lobe usually with a distinct marginal 
concavity between the base and the hyoepipla.stral suture, giving 
the edge of the lobe a more* or less flattened S-curve. E])i])lastral 
lip narrow, and well developed fore and aft on the upper sui‘- 
faee, bearing two obtuse longitudinal ridges on the upper sur- 
face just mesiad to the gulohumeral sulci : these ridges ending 
in bluntly pointed “teeth” of varying distinctness. Longitudinal 
ridge along mid-line of lip on uppei* side, with shallow valleys 
betv'een it and the distal ridges. Distance between centers of 
“teeth” varying from 20 to 40 per cent of width of anterior 
lobe at the base. Length of lij) on mid-line of upper surface 
roughly 25 to 50 pei* cent of anterior lobe length, roughly 35 to 
70 per cent of length of hyoplastron where it reaches the mid- 
line. and about 9 to 14 per cent of overall length of plastron. 
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Entoplastron pear shaped ; about as wide as long, or slightly 
wider. Entoplastron encroached upon at its anterior end by 
the gnlar scutes and crossed by the hnineropectoral sulcus some- 
where on its posterior half. 

AVidth of posterior lobe of plastron at its base li/t to 2 times 
its length ; usually considerably less than twice. Xiphiplastra 
drawn out into narrowly rounded points, often concave medially 
and convex laterally, but not always. 

Carapace with first neural more or le.ss oval, neurals two to 
seven hexagonal, with the wide ends pointing forward, neural 
eight variable. Two su])rapygal bones. A^ertebral scutes two and 
three more or less urn-shaped, scute three less so than two. First 
vertebral scute variable in shape. Free borders of central an- 
terior and posterior peripherals acute, with the anterior ones 
slightly blunter than the posterior ones. 

Echmatemys septaria septaria (Cope) 

Emys septaria, Cope, 1873, p. 625 
Cope, 1882, p. h02 
Cope, 1884, pp. 130, 139 
Hay, 1902, p. 448 

Echmatemjis septaria (Cope), Hay, 1906, p. 28 
Hay, 1908, pp. 319-323 

Echmatemys ivyomingcnsis, Gilmore, 1945, pp. 102-107 
Bridger Eocene of AA^yoming. Epiplastral lip on upper side is : 
ca. 25-40 ])er cent of length of anterior lobe 

ca. 35-50 per cent of length of hyoplastron Avhere it reaches mid- 
line 

ca. 9-10 per cent of overall length of plastron 
Type : USNAI No. 4088 

Echmatemys septaria callopyge Hay, New Combination 

Echmatemys callopyge, Hay, 1908, pp. 340-342 
Gilmore, 1915, pp. 123-127 
Echmatemys ohscura, Gilmore, 1915, pp. 135-139 
Echmatemys hollancU, Gilmore, 1915, pp. 133-135 
Uinta Eocene of Utah. Epiplastral lip on upper side is: 
ca. 40-50 ])er cent of length of anterior lobe 

ca. 45-70 per cent of length of hyoplastron where it reaches mid- 
line 

ca. 10-15 per cent of overall length of plastron 
Type : AMNH No. 2087 



ROBERTS: ECH:\IATEMYS FROM THE UIXTA EOCEXE 



387 



DISCUSSION 

In the Uinta Formation, Eclimatcmys s. caUopyge can be read- 
ily distinguished from the other species of the genus, as has 
been stated above. My ac(iuaintancc with a large number of 
Uinta Echmatemys specimens has convinced me that among the 
turtles collected up to the time of writing, there are no more 
than four species involved. These are: septaria, uiniensis, doug- 
lassi, and possibly a fourth, represented by incomplete material, 
which should be considered either as a new species or as a very 
unusual variant of E. septaria. 

E. s. caUopyge can be sej)arated from uintensis and douglassi 
by its greater development of the epiplastral lip; the observed 
minimum for the subspecies in question is .10 of the overall 
plastral length, and in the other species the same i-atio is .08 
in one specimen of each measured. The detailed form of the 
epiplastral lip is definitely different from that in uintensis and 
douglassi, and the anterior lobe is relatively longer than in the 
latter. The possession of epiplastral '‘teeth” distinguishes cal- 
lopyge tentatively from the possible new species. There are 
other differences as well, which will be fully covered in a fufure 
paper on the Uinta turtle fauna. 

E. OBSCUKA AXD E. HOLLANDI 

Tavo of the species erected by Gilmore in his 1915 paper are 
most likely to be considered as variants of Echmatemys septaria 
caUopyge. These are E. obscura and E. hollandi. I have care- 
fully examined the types (and only specimens) of each, and in 
each case have restored for the first time the upper side of the 
anterior plastral lobe — the feature Avhich, among other things, 
makes their retention as valid species questionable. 

The characteristics of E. obscura which set it apart from other 
species were stated to be : the very narrow nuchal bone, the 
fact that the gular and pectoral scutes reach the entoplastron, 
the greater relative widths of the neural bones and vertebral 
scutes, and the obscure longitudinal ridges on the pleural re- 
gion of the carapace. A compai’ison of the type with specimens 
of E. septaria shows that the nuchal bone certainly is unusually 
narroAV, but the vertebrals and iieurals are characteristic of E. 
septaria, as is the encroachment of the gulars and pectorals upon 
tlie entoi)lastron. The extreme Avidth of the fourth neural bone 
shoAvn in Gilmore’s (1915) draAAang on page 137 is due to his 
misidentification of the suture on the right side. The bone is 
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only slightly M’ider than those of provahle callopyye specimens. 
Similar ornamentation is observable on the carapaces of a more 
tyj)ical s])ecimen (]\ICZ ‘n2r)) and on CiM 3249, the type of E. 
hoUandi. Mt’Z 3131, from the Wampns Cat qnarry, shows a 
beautifnl patteni of more obvious ridges both on carapace and 
plastron. 

1 hav(> )-emoved the anterior lol)e from the matri.x, and then 
conservatively restored the missing portion. It is evident that 
the lobe and c])iplastral li]i are characteristically E. s. caUopyge; 
the ratio of li]) length to length of anterior lobe is close to the 
mean of other si)ecimens measured. 

Thus, the onCv ]mssible significant difference in the E. ohscura 
tyjte is the narrowness of the nuchal bone. However, in viev' of 
the anomalies to be found in both Recent and fossil turtle shells, 
as M’ell as the fact that ohscura Avas based upon just a single 
individual with a nuchal bone longer than Avide, but Avhose 
every other character can be matcbed in specimens of E. s. cal- 
lopyyc, it seems more a])propriate to refer Gilmore's s])eeies to 
the synonymy of callopyye. 

It seems ecpially neee.ssary to SAUionymise E. holla udi Avith 
Echmalcmys scpiarla callopyye. The sjjecific determination Avas 
based upon the pr('S(mce on the first plein*al bones of a pair of 
protuberanc(‘s shaped like truncated cones, and an associated 
pair of supernumerary costal scutes flanking the fii'st vertebral. 
The protul)erances are beautifidly preserA’ed and obvious, and 
ar(*, as fai’ as my experience Avith Uinta turtles goes, unique. 

At the time Gilmore's paper Avas published, there Avere not 
many specimens of Echmatcuiys from the Uinta in museum col- 
lections, and it Avas not unreasonable for bim to believe that 
such an amazing sj^ecimen might represent a distinct species. 
lIoAvever, in five field seasons of A'arying lengths in tlie Uinta, 
neither 1 nor any of my field partners hav(‘ seen another such 
pleural bone. If individuals such as the holla udi type Aver(* at 
all (‘ommon, one Avonld tliink that at least a fcAV fragments shoAv- 
iug the pi'otubeiaince Avould have been found. This naturally 
leads to tin* conclusion that the type is a very unusual variant 
ol‘ another si)ecies. 

( 'onsideiH'd in this light, the supernumerary costal scutes as- 
sume l(“ss importance. Analogous extivi scut(*s have* been oh- 
s(‘i'V(*d in liacna (Gilmor(', 1915, pp. 114, 118), and otlu'i- such 
scidal pc'cidiarit ies are readil,v found in liA'ing and fossil foians. 

9'he other charactei-istics of the hollaudi type a])])(*ar to he 
of the c(dlo}tyy( habitus. As Gilmore mentioned, much of the 
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anterior lobe of the plastron had weathered away, hut a mold 
of the upper surface of most of the missing- poi-tion was pre- 
served in the sandstone filling of the shell. 1 made a east from 
the natural inokl, cemented it to the original base of the lobe, 
and then restored the lobe in a generalized manner. It looks 
very mueh like another member of the callopygc tribe. The 
ratio of estimated lip length on upper sui-face to the estimated 
length of the anterior lohe is about at the minimum of other 
specimens measured, and thus could probably be equated with 
them. It is surely within the variation of the species septaria 
as it is herein defined. 

Six ofher rafios which can be obfained from the shell all fall 
within the variation of E. g. callopyge. These are: the v’idtli of 
the anterior lohe/its estimated length; the length/width of 
ueurals 2 and 4; and the length/width of vertebral scutes 1, 
2, and 3. The pro})ortions of the entoplastron cannot be deter- 
mined with any exactitude because of its incompleteness, but it 
appears to have been pear shaped, as in all but one of the cal- 
lopyyc individuals. It can be seen in Gilmore’s drawing that 
the shapes of neurals and vertebrals are like tho.se of callopyge 
specimens. 

I can, therefore, see no valid characters for the sej)ai-ation of 
E. hollamli from E. s. callopyge. 

The Characteristics of E. s. callopyge 

The anterior lobe of the plastron is consistently mueh wider 
at its liase than it is long, the width being from about 1^ to 
times the length. The lateral iiideiitatiou in the lobe’s margin 
is also quite eonsistent, although its development varies (Figure 
4). In some eases, it is as distinct as that of the type and the 
spi'eimens of E. .s-. septaria figured by Hay (1908). In several 
cases, however, it is ])oorly defined, and in af least one is virtu- 
ally indistinguishable. In s])ite of the usually obvious lateral 
swelling of the lobe, the width at the base is in most cases the 
greatest width. In .some, the two widths are the same, and in a 
few, the central width is tlie greater. 

The epiplastral lip varies from decidedly prognathous to 
extending little if at all from the (-ontour of the lobe (Figure 
4), but in all sjiecimens in wliieh it was preserved, its configura- 
tion was as defined above. Its thickness ranges from slightly 
less than a centimeter to almost two centimeters in adults; this 
is due in many cases to the fact tliat some are more crushed 
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than others, but there is evidence that the thickness did vary 
in life. The epiplastral ''teeth” sometimes blend gradually into 
the margin of the lip, and sometimes are well defined by a mesial 
groove or eniargination ; occasionally, there are one or more 
tiny su])ernumerary points between the "tooth” and tlie main 
body of the lip (as in the type). 

The fore-and-aft develojnnent of the epipla.stral lip is nnnsu- 
ally great for an emydine turtle, the minimum length being 
10 per cent of the overall plastral length, with a mean of 12 
per cent. The same ratio in twelve Recent and fo.ssil emydines 
ranges from 1 to 10 per cent (Table III). As Hay mentioned, 
the anterior width of the lip is also unusually small, ft appears 
to be charactei'istically slightly over i/i tlie width of the base 
of the anterior lobe. 






Fiji;. 4. Echmatemys septaria callopyge. Diagrams of three anterior 
plastral lol>es, external view, showing variation in lobe margins and shapes 
of entoplastra. 



The ento])lastron is invariably more or le.ss jtear shaped, and 
its gi-ea1est length and greatest width are always close. The 
hnmeropectoral sulcus ci’o.sses it at all levels from its widest sec- 
tion to its ])Ost(M'iorniost point, but in the majoi-ity of individuals, 
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the sulcus crosses roughly halfway between those levels. Many, 
but not all, of the eases in which the sulcus is at or near the 
posterior point of the eiitoi)lastroii are iiuiuature shells. 

The posterior lobe of the plastron in well preserved speciiueus 
differs little from that of the type. Its ba.sal Avidth is usually 
around times its greatest length, although the range of varia- 
tion is from less than 13/4 times to tAvice. The most obA'ious A'aria- 
tion is in the xiphiplastral points, Avhich are found to range from 
distinctly concaA-o-eonvex to couatx on both lateral and mesial 
margins. 

The bases of the inguinal buttresses cover moi-e of the jAlas- 
tron’s Avidth than do the axillaries, but the latter are avcII 
dcA^eloped. The axillaries extend from 20 to 40 per cent of the 
Avay from the axillary notch to the mid-line, and the inguiuals 
extend from 40 to 60 per cent. The inguiuals are in all cases 
obserA'ed along the suture betAA^een pleurals 5 and 6, being mostly 
on pleural 5. They rise in adults to AAuthin 2 cm. of the rib-head 
on pleural 5. The axillaries in every case are fused to pleural 
1, and form a continuous ridge Avith its rib-head. 

The nuchal bone Agarics greatly in Avidth, particularly in the 
ohscura type, in Avhich the length is 130 per cent of the greatest 
Avidth. The minimum ratio is 68 per cent. The mean is 85 per 
cent, Avliich Avould probal)ly be close to the “normar’ maximum 
Avei’e the ohscura t.ype excepted. 

The first neural bone is consistently OA^al or sub-rectangular. 
Neurals 2 tbrough 7 are regularly hexagonal, Avith the Avide 
ends facing fonvard. In the series, the Avidths shoAV no pattern 
at all; the Avidest may be any one from neural 2 to neural 7. 
There is more regularity in the lengths, hoAvcA'er. The third 
neural is almost ahvays the longest of the hexagonal ones, and 
the next longest is n.sually the fourth, but may be the second 





Fig. 0. Echmatemys septaria callopyge. Variation in shape of eighth 
neural bone. 
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or fiftl). The most eommoii order from lonp;est to shortest is 
3-4-2-5-6-T-8. Tlie eighth neural varies greatly in shape, but 
is no doubt to he considered basically hexagonal like the others 
(Figure 5). 

The first vertebral sente, as mentioned above, is inconstant 
in proportions, with that of the type being the nan-owest (length 
139 per cent of width). The range of the same I'atio in other 
specimens is from 84 to 127 per cent. The second vertebral 
sente aijpears to be always more oi* less urn-shaj)ed, with its 
lateral borders distinctly curved. In some cases, the length on 
the mid-line and greatest Avidth are about equal, but mostly the 
scute is up to 25 per cent wider than long. The thii-d vertebral 
is also urn-shaped, but its lateral margins, while having the 
shape of brackets, are straighter than those of the scute in front 
of it. It oftener has the length and width about e(inal ; the mean 
length/width ratio is 1.04. 

Two of the specimens studied have extra components. The 
sujiernumerary costal scutes of the hollnndi type are discussed 
above. A fragment from the AVampus Cat (piarry shows the 
suture of an extra jAosterior peri])heral bom* which occupies por- 
tioiis of the l)ygal and its contiguous |)eriphei’al on the left side 
(Figure 6). 




Fig. Ecliiiuilrmjift srpfaria cnUoppge. DiaKrain of p.vgal and posterior 
pei’ipherals, sliowiii^ .suture for suponiuiiierarv perii)lieral (MCZ 3145). 



Growth Pattern 

Fortunately, several immature specimens have been collected, 
and while they are in most cases rather incomplete, the growth 
pattern is indicated in three respects. Taking the type as an 
example of a fidl-grown mature individual, the smallest shell 
is about the adult size. The Uinta fossils have been com- 
pared with a sei’ies of Chnjsemijs picfa mavfjinatn from Cuyahoga 
Co., Ohio, in the Cleveland Museum colleetion, and a comparison 
is shown in Table 11. Xatnrally, the vertebral scutes become 
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relatively narrower in both s{)e('ies with advaneinf*- aj^e. In 
Chrijsrmys, the epiplastral lip len<*-thens sli«rhtly in the jirowth 
series, bnt the figures on Echniatcmijs .s\ callopi/ye ai’e ineon- 
eliisive. They suggest that the development of the lip is the 
same in young individuals as it is in old ones (Figure 7). In 
('hryscmys, the anterior lobe lengthens greatly relative to its 
basal width as the animal grows; the proportions in E. s. cal- 
lopyyc appear to <‘hange in the same direction, bnt to a lesser 
.degree. 




Fig. 7, Echmntcmys septaria callnpyye. Growth series, a, MCZ 3149, 
smallest specimen collected; h, MCZ 3133; c, CLM 10919; d, ^ICZ 3138; 
c, MCZ 3128 (.X %). 



In young individuals of the Finta subspecies, the shapes of 
the vertebral scutes and particularly the configuration of the 
anterior lobe of the plastron bear the stamp of callopygc, and 
are readily identifiable. The scutes, of course, are less mature 
ill their development in that they are considerably wider than 
long. The smallest specimen studied (]\ICZ 3149) exhibits a well 
developed epijilastral lip. The ratio of lip length to length of 
hyoplastron at the mid-line (.47) is within the range of varia- 
tion of adults, and the ratio of lip length to anterior lobe length 
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(.35) is only sli<>’htly below the adult miniimnn. In comparison, 
an Echmatcmi/s cl‘. wi/o)ningcnsis shell of similar size (AiMXII 
6153) furnishes eo]-res})onding- ratios of .18 and .16. 

In the specimen MCZ 3149, the entoplastron is diamond shaped 
instead of pear shaped ; whether this is an individual variation 
or an indication of youth is unknown. 



Li.mbs, Girdles, and Vertebrae 

A small number of bones of the appendicular and axial skele- 
tons have been collected, the bulk of which belong- with speci- 
mens j\ICZ 3125 and CLi\I 10627, or come from the matrix of 




Fi^:. 8. Echmatemys septaria callopyge. Limb and girdle elements, a, 
left seajHila (MCZ 3125); h, left coracoid (MCZ 3125); c, left humerus 
(MCZ 3147); d, right radius (MCZ 3126); left femur (MCZ 3125); 
/, left tibia (MCZ 3125); presumed proximal end of left fibula (MCZ 
3125) ; //, sacral rib (MCZ 3125) ; right pelvis, restored from MCZ 3125 
and 3129, and CL]\I 10627 ; j, upper side of left pubis, restored from MCZ 
3125 and CLM 10627 (x Vo). 
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the Wampus Cat quarry. The femur, liumeiais, radius, and 
peetoral girdle have been completely ju'eserved, and the pelvi.s 
can be re.stoi'ed except for the distal portions of the ]ud)is and 
isehium. Partial tibiae, fibulae, and ulnae have been found, as 
well as sacral ribs, some caudal vertebrae, aiul two cervical vei’t(*- 
brae. Not a scrap of skull or jaw has turned up. 

These elements compare well with their connterjmrts in the 
Painted Turtle, Chryscmys picia. The latios of limb bone lengths 
■to plastron lengths are similar in both, as are the basic shapes. 
The.se facts plus the relative delicateness of the limb bones show 
that the legs of Echuudcmys scpiavia vallopyyc were no better 
developed than are those of the modern Painted Turtle. 

One of the cei-vical vertebrae is most probably a fourth; it 



appears to be narrower anteriorly than the fourth in Chrysnnys, 
but otherwise resembles it. The other cervical is a characteristic 
eighth. 

Hay (1908, ]). 297) illustrated a series of limb and girdle 
bones presumed to pertain to Echmaicmytt. The simihn-ities be- 
tween these a)ul the E. s. callopyyc material ai‘e obvioiis, and the 
differences ai*e minor. In view of the paucity of siich fo.ssils, 1 
see no reason for a detailed coinpari.son at this time. 





Fig. 9. Erhumteiiujs septaria callopiige. Cervical verto])rae. Left : fourth 
cervical, right side and top view (MCZ 3129). Right; eighth cervical, left 
side (ventral process and sides of neural canal broken away) and top views 
of neural arch and centruni (MCZ 312(i) (x 1). 
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It van be said tliat tlie kiiovii skeletal elements of E. s. cal- 
fopUL/(’ JG‘e not unusual foi- an einydine turtle, and match those 
of Keeent pond turtles. 9'he anatomy of the Uinta subspecies 
herein described ])las the [letrolojiy of tlic AVampns Cat quarry 
lead to the conclusion that callopijgc jirobably matched in aji- 
])eai‘ance and habitat th(“ Painted Tnidle of today, although, of 
course, it Avas much lai'ger. 
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Table I 



Proportions of Carapace and Plastron in Adults 



Length epiplastral lip on mid-line/ 
overall length of plastron 

callopyge .14 

septaria .10 

Length epiplastral lip on mid-line/ 
length anterior lobe 

callopyge .50 

septaria .36 

Length epiplastral li[) on mid-line/ 
length hyoplastron where it reaches 
the mid-line 

callopyge .71 

septaria .49 

Width anterior lobe at base/length 
anterior lobe on mid-line 

callopyge 1.61 

septaria 1.58 

Width anterior lobe at base/overall 
length of plastron 

callopyge .50 

sei)taria .48 

Distance between epiplastral teeth/ 
width anterior lobe at l)ase 

callopyge .40 

septaria .36 



Min. 



.10 

.09 



.36 



.43 

.35 



1.24 

1.30 



.38 

.38 



.20 



Xo. oj 

M va n M ea s u rv m cnts 



.12 11 

.09 5 

.40 18 

.32 9 



.58 17 

.41 9 

1.43 21 

1.45 10 



.43 

.42 



.28 21 

.28 9 
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Table I (Cont;) 



Width posterior lo])e at base/ 
greatest length posterior lobe 

eallopyge 
septa ria 

Second neural: length on mid-line/ 
greatest width 

eallopyge 

septaria 

Fourth neural: length on mid-line/ 
greatest width 

eallopyge 

septaria 

First verte)>ral: length on mid-line/ 
width in middle 

eallopyge 

septaria 

Second vertebral; length on mid- 
line/width in middle 

eallopyge 

septaria 

Third vertebral: length on mid-line/ 
width in middle 

eallopyge 

septaria 

Nuchal l)one: length on mid-line/ 
greatest width 

eallopyge 

septaria 

Length entoplastron/greatest 'width 
eiitoplastron 

eallopyge 

septaria 

% of lobe base oecupied by buttress 

eallopyge 

axillary 

inguinal 

sei)taria 

axillary 

ing\iinal 



Ao. oj 



Max. 


Min. 


Mean 


Mea.^iiron 


2.10 


1.16 


1.44 


14 


1.50 


1.25 


1.33 


i 


1.21 


.90 


1.02 


15 


1.22 


.97 


1.10 


9 


1.3 G 


.95 


1.11 


17 


1.37 


.97 


1.10 


8 


1.39 


.81 


1.10 


22 


1.05 


.74 


.87 


8 


1.03 


.63 


.88 


23 


1.25 


.98 


1.09 


8 


1.22 


.83 


1.04 


17 


1.22 


1.03 


1.12 


8 


1.30 


.68 


.85 


7 


.85 


.63 


.73 


8 


1.08 


.91 


1.02 


19 


.98 


.73 


.88 


10 


40 


17 


29 


15 


60 


40 


56 


12 


39 


29 


34 


o 


53 


40 


48 


3 



ROBERTS: ECHMATEMYS FROM THE FIXTA EOCENE 



399 



Table II 
Growth Series 





A 


B 


C 


I) 


E 


Chryscmi/s pieta 


marpiitata 










CLM ZF 1492 


2.3 


.043 


5.0 


.33 


.33 


1490 


7.2 


.050 


O 


.52 


.50 


251 


9.7 


.002 


1.9 


.00 


.01 


i:i02 


14.0 


.(104 


1.8 


.70 


.00 


EcJimafemj^s septaria collopppe 










MCZ 3159 


9.0* 




1.7 


.59 


.00 


3132 


10.7 


.123 


1.8 


.08 


.82 


3125 


39.0 


.130 


1.5 


.82 


1.00 


AMNH 2087 


42.0 


.114 


1.5 


1.01 


1.06 



A — Overall length of plastron in centimeters 
B — Length of epiplastral lip on niid-line/length of plastron 
C — Width anterior lohe at base/length anterior lobe on mid-line 
1) — ^Seeond vertebral — length/width 
E — Third vertebral — length/width 
* Estimated 

Table III 



Epiplastral Lip Development in Emydines 
Length of epiplastral lip on mid-line/overall length of plastron 







Xo. of 




Species 


Ratio 


Speeim ens 


Catalog A'os. 


Graptemys sp. 


.01 


1 


»» 


Psciuleynys scripta cataspila 


.03 


7 


MCZ 40389-91 








40394-90 








40398 


E cli mate mys wyo m i n ge p s i s 


.04 


1 


CLM 10181 


Terrapene Carolina 


.05 


2 


CLM ZF 1240, 


Chryseynys picta margiyiaia 


o 

o 


o 

w 


CLM ZF 1302, 


Eyyiydoidea hlandingii 


.06, .07 


O 


CLM ZF 839, 


Clemmys iyisculpta 


.07 


1 


CLM ZF 477 


Echyyiateyyiys uiyiteyisis 


.05, .08 


o 


UFH 214, 223 


Echmateyyiys douglassi 


.08 


1 


UFH 205 


Pseudeyyiys scripta scripta 


.08 


1 


CLM ZF 484 


Cleyyimys guttata 


.09 


1 


OLM ZF 506 


Eclnnatemys septaria septaria 


.09-.10 


5 




Echmxatemys septaria callopyge 


.10-.14 


11 





** Specimen belonging to the author 



